Mitochondrial potential and reactive oxygen intermediates in antigen-specific CD8+ T cells during viral infection.
Following many viral infections, there are large expansions of Ag-specific CD8(+) T cells. After viral clearance, mechanisms exist to ensure that the vast majority of effector cells undergo apoptosis. In studies of thymocyte apoptosis, loss of mitochondrial potential (deltapsi(m)) and excess production of reactive oxygen intermediates have been implicated as key events in cellular apoptosis. The purpose of the experiments presented in this work was to determine these parameters in Ag-specific CD8(+) T cells during a physiological response such as viral infection. Using lymphocytic choriomeningitis virus infection of mice, we found that Ag-specific CD8(+) effector T cells that had undergone recent TCR stimulation had an increased deltapsi(m). These cells also had increased levels of superoxide. As these cells progressed through the contraction of the immune response, their potential decreased, but superoxide levels remained similar to naive cells. One of the consequences of reduced mitochondrial potential is membrane permeability and subsequent caspase activation. We examined both the enzymatic activity and levels of cleaved caspase 3, an effector caspase, and could only detect increased levels in Ag-specific CD8(+) T cells on day 5 postinfection, a time point in which virus was still present. This contrasts with Ag-specific effector cells examined during the contraction phase that had no detectable caspase activity directly ex vivo. These data suggest that the apoptotic program begins earlier than previously expected on day 5, during the expansion phase.